Therapeutic concentrations of theophylline and enprofylline potentiate catecholamine effects and inhibit leukocyte activation.
Methylxanthines are primary agents used in treatment of hypersensitivity disease. Because polymorphonuclear leukocyte (PMN) activation is associated with generation of potent inflammatory mediators, xanthine effects on the PMN respiratory burst were studied. Enprofylline, a xanthine with important therapeutic potential, does not antagonize adenosine and was contrasted with theophylline. Although enprofylline was more potent at low concentrations, both drugs exhibited dose-dependent inhibition of PMN activation at concentrations greater than 10 mumol/L (1.8 micrograms/ml). Oxygen metabolite generation was decreased by 30% to 40% at therapeutic drug concentrations and by 85% at 1 mmol/L of theophylline. Inhibition by isoproterenol or prostaglandin E2 but not dibutyryl cAMP was potentiated by either xanthine. Isoproterenol effects were also increased when isoproterenol was evaluated in whole blood specimens obtained from subjects after a loading dose of aminophylline. Although these results were most compatible with cAMP phosphodiesterase inhibition, other commonly proposed mechanisms of methylxanthine activity were also studied. Theophylline but not enprofylline blocked adenosine inhibition of PMN activation. Neither xanthine shifted the calcium dose-response when PMNs were activated with calcium ionophore. Because oxygen metabolites generated by the FMN are mediators of inflammation and hypersensitivity, direct inhibition of PMN activation as well as potentiation of catecholamine activity may be important therapeutic effects of theophylline and enprofylline.